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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently dissipate heat 
released from a light emitting element outside so as to 
enhance the element in luminous efficacy and to protect 
the light emitting element against damages caused by 
thermal stress in an illuminating light source device, 
where a solid-state light emitting element is used. 
SOLUTION: A light emitting element 1 is dipped into a 
liquid 4 which is insulating, inactive and light transmitting, r^p^ 
The liquid 4 or matter dispersed into the liquid 4 may 3- 
have one of such properties as wavelength conversion, 
afterglow, and light scattering. Dye which transmits only 
light of wavelengths close to those of emission light of 
the light emitting element 1 can be made to serve as the 
liquid 4 or matter diffused into the liquid 4. The specific 
gravity of the matter diffused into the liquid is set 
sufficiently different from that of the liquid or the matter 
diffused into the liquid is liquid and set equal to the 
former liquid at a specific gravity at a normal 
temperature but has no affinity for the former liquid, or a 

mixture of the liquid 4 and powder can be used, and they are set different from each other in 
optical properties. Moreover, it is preferable that a part where the heated liquid 4 passes and 
another part where the cooled liquid 4 passes are isolated from each other. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Light equipment with which a light emitting device is characterized by being immersed 
in the liquid which has translucency with insulation and inactive. 

[Claim 2] Light equipment characterized by using light emitting diode for a light emitting device in 
claim 1. 

[Claim 3] Light equipment characterized by the matter distributed in the liquid or the liquid 
having wavelength conversion nature in claim 1. 

[Claim 4] Light equipment characterized by the matter distributed in the liquid or the liquid 
having afterglow nature in claim 1 . 

[Claim 5] Light equipment characterized by the matter distributed in the liquid or the liquid 
having light-scattering nature in claim 1 . 

[Claim 6] Light equipment characterized by the matter distributed in the liquid or the liquid 
penetrating only near the luminescence wavelength of a light emitting device in claim 1. 
[Claim 7] Light equipment characterized by the specific gravity of the matter distributed in the 
liquid fully differing from a liquid in claim 3 thru/or either of 6. 

[Claim 8] Light equipment characterized by both optical property differing with the mixture of the 
liquids with which it does not keep good relations in ordinary temperature in claim 1 although the 
liquid to be used has equal specific gravity or a liquid, and fine particles. 
[Claim 9] Light equipment characterized by drawing a plate on the field which distributes or 
mixes into a liquid the thing which gave the function of wavelength conversion nature, light- 
scattering nature, or afterglow nature to the liquid, or the matter with said function in claim 1, 
and touches the liquid of a luminescence side by the matter which has water repellence to a part 
or all liquids. 

[Claim 10] Light equipment characterized by separating the part along which the heated liquid 
passes in claim 1, and the part along which the cooled liquid passes. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light equipment for lighting which used the 

solid-state light emitting device. 

[0002] 

[Description of the Prior Art] The usual light emitting diode (LED) is mounted on the metal 
leadfi^ame, and has structure which embedded this with the epoxy resin. LED for surface mounts 
is also mounted in the wiring substrate of a ceramic or the epoxy base, and is covered by epoxy 
or the resin for injection molding. 

[0003] On the other hand, there are what made thermal connection effectiveness to the exterior 
high, a thing which used the foundation of the metal base instead of the leadframe by enlarging 
the leadframe which mounts LED or increasing the number of lead wire as an example of LED 
which has improved heat dissipation. 

[0004] Moreover, as an example which aimed at relaxation of thermal stress, there is a thing of 
the structure which covered the light emitting device by the gel transparence matter, and 
covered the perimeter by hard resin further as indicated by U.S. Pat. No. 5,514,627. 
[0005] 

[Problem(s) to be Solved by the Invention] With the structure of the usual LED, the thermal 
resistance from a light emitting device to lead wire is 250 degrees C/about W. Therefore, if a 
80mW load is covered over LED, junction temperature will rise by about 20 degrees C to lead 
wire. When using LED as a lighting system, in the usual free convection, the temperature near 
the lamp rises by about 20 degrees C from a room temperature. Therefore, junction temperature 
amounts to 60-70 degrees C. Consequently, the luminous efficiency of LED falls 20 to 30%. 
[0006] This situation improves a little by what made thermal connection effectiveness to the 
exterior high, and the thing which used the foundation of the metal base instead of the leadframe 
by enlarging the leadframe which mounts LED as mentioned above, or increasing the number of 
lead wire. That is, thermal resistance has become 1 25 degrees C/about W. 
[0007] Also in LED which improved such a heat dissipation property, I hear that the trouble of 
heat dissipation of LED is radiating heat only from the base of LED, and there is. Unlike 
components, such as other LSI, LED does not go the whole to a wrap translation by the opaque 
matter from the need of emitting light outside. Therefore, it is covered by the transparent resin 
which is not good as for heat conduction except the base. 

[0008] When many currents tend to be passed to one LED and it is going to acquire the big flux 
of light with a small luminescence element number, it becomes an important technical problem 
how the heat produced from the light emitting device is missed. It is because effectiveness will 
fall sharply and a life will also become short, if the temperature of PN junction section goes up 
LED. 

[0009] Furthermore, although very bright LED of long wavelength is made using the substrate of 
GaAs. this [ its ] is very brittle and weaker than yellowish green from the outside to stress. 
Although both a light emitting device and its circumference matter expand by generation of heat, 
when those coefficient of thermal expansion differs and it is solid-states, big stress arises. If the 
cycle of repeat compression and hauling has this by flashing of LED, a light emitting device will 
wear a serious damage. 

[0010] This invention tends to offer the light equipment which can prevent that a light emitting 
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device receives a damage with thermal stress at the same time it misses the heat of a light 

emitting device to the exterior efficiently and raises luminous efficiency. 

[0011] 

[Means for Solving the Problem] If it is in the light equipment of this invention, in order to solve 
the above-mentioned technical problem, it is made the structure where a light emitting device is 
immersed in the liquid which has translucency with insulation and inactive. In having carried out 
the mold of the light emitting device into the solid-state like before, since the light emitting 
device was very small and surface area was small, there was a limit in missing heat by heat 
conduction. However, if immersed in a liquid with a fluidity, since the convection current can 
convey heat from a light emitting device, the traffic of heat becomes large. Although heat was 
conventionally conveyed only to the leadframe from the light emitting device, in this invention, 
heat can be radiated in all the directions from a light emitting device. By this, since all of the 6th 
page of a light emitting device will contribute to heat dissipation, the heat dissipation 
effectiveness improves to 6 or more times. 

[0012] Furthermore, since the perimeter of a light emitting device is filled up a liquid, it is easy 
by making a liquid flow into each part of a luminescence module, or making it draw to the exterior 
to also make the heat of a liquid radiate heat out of a module. 

[0013] Moreover, although the liquid to be used had the need of being insulation since the light 
emitting device was immersed, this enabled it to maintain sufficient insulation moreover, fully 
performing heat exchange between a module housing and a light emitting device. 
[0014] Furthermore, such a problem is also solved although deterioration degradation of the mold 
resin was conventionally carried out by the photochemical reaction by the light from a light 
emitting device. Although it is thought with it being sure that a liquid also deteriorates in the 
exposure of the light of long duration, since a liquid flows, it does not have a thing [ a thing ] of a 
light emitting device a reaction progresses very much in near, coloring arises, it promotes the 
absorption of light, and it is said that it deteriorates at an increasing tempo like [ in the case of 
resin mold ]. If there are many total amounts of a liquid, degradation will be equalized in the big 
volume and will hardly become a problem. 

[0015] Moreover, since the perimeter of a light emitting device is filled up a liquid, if slight space 
is prepared and is clear and is, it cannot be overemphasized that stress is not exerted on a light 
emitting device and degradation of a light emitting device is not promoted by thermal expansion 
etc. Furthermore, it is possible to mix, dissolve and distribute various matter with a liquid. 
Various application is attained according to these operations. 

[0016] In addition, as fundamental structure of the luminescence module by this invention, the 
substrate which mounted the light emitting device is immersed in the box filled up with the liquid, 
one side of a frame is covered to it with the substrate which mounted wrap structure and a light 
emitting device for opening of a box with the lens plate, and two kinds of wrap structures are in 
it with a lens plate about the other sides of a frame. Furthermore, there is structure of putting a 
direct lens plate on the front face of the substrate which mounted the light emitting device as 
simpleest configuration that uses neither a frame nor a box. 
[0017] 

[Embodiment of the Invention] (Example 1) The example 1 of this invention is shown in dravying 
1 . After mounting a solid-state light emitting device 1 like LED on the wiring substrate 2 of the 
metal base, fixing the frame 3 as for which the hole was vacant to a substrate 2 and putting in a 
liquid 4, the lens plate 6 which has the lens 5 fabricated by transparent resin is fixed. The liquid 4 
used at this time is an inactive colorlessness liquid, and a fluorine system inactive liquid can use 
it for this. The heat transport from a light emitting device 1 or a substrate 2 is promoted by the 
free convection of a liquid, and most of degradation by the thermal stress of a light emitting 
device 1 or degradation coloring of the enclosure matter is further lost by it. 
[0018] (Example 2) The example 2 of this invention is shown in drawin g 2 . In this example, it is 
characterized by the ability of a liquid 4 to go now back and forth ranging over two or more LED 
mounting parts in the structure of the above-mentioned example 1. A spacer is formed in the 
perimeter of a luminescence module, and a frame 3 so that it may float for a while and the lens 
plate 6 may be attached from a frame 3 as the concrete means. By this, it circulates through a 
liquid 4 to the whole luminescence module. Although a center section becomes an elevated 
temperature from a periphery, if a liquid enables it to circulate ranging over two or more LED 
mounting parts in this way, temperature will become close to homogeneity and, as for a 
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luminescence module, the thermal effect on LED will also usually be equalized. The brightness in 
a center section and a periphery and the difference of endurance are eased by this. 
[001 9] (Example 3) The example 3 of this invention is shown in drawing 3 . With the structure of 
the above-mentioned example 2. light is revealed to a longitudinal direction. Then, the slot 7 
which connects the hole of a part where a light emitting device 1 is mounted in the lower part or 
the upper part of a frame 3 is formed. When it assembles, the opening of a part where a light 
emitting device 1 is mounted will be connected in the shape of a tunnel as a result. A liquid 4 
can circulate through this part by the same principle as an example 2, heat can be conveyed, and 
temperature can be made into homogeneity. Moreover, the same effectiveness is acquired also 
with the structure which prepared the clearance between the frame 3 and the substrate 2. and 
formed the spacer in some places. 

[0020] (Example 4) The example 4 of this invention is shown in drawing 4 . Also in the above- 
mentioned example 3. since the circulating load of a liquid is increased, if a slot 7 is enlarged, 
light will be revealed. So. in this example, it uses that the luminous radiation from a light emitting 
device 1 inclines toward above [ of a light emitting device 1 ]. The level difference section 8 is 
formed in the front face of the substrate 2 to mount by plating or etching, and a light emitting 
device 1 is mounted on it. Thereby, leakage of the light to the part of the slot 7 for circulating a 
liquid 4 can be lessened. 

[0021] (Example 5) The property Fig. of the wavelength conversion matter used for the example 
5 of this invention at drawing 5 is shown. B is the spectrum of the luminescent color of the 
incandescent lamp in which the luminescent color of blue LED and Y are shown in the 
luminescent color of the fluorescent substance as wavelength conversion matter, and C is 
shown for comparison contrast among drawing. In this example, the matter which can carry out 
wavelength conversion into a liquid is distributed in the structure of examples 1-4. For example, 
a fluorescent substance like 3 (Ya and Gd1-a) 5 (Alb and Ga1-b) 012:C5 3+ is used. What emits 
light blue is used for a light emitting device. Since the above-mentioned fluorescent substance 
absorbs a blue light and shines yellow, both light is mixed and it produces the white light. If the 
variance of a fluorescent substance is changed, since the ratio of blue and yellow will change, 
the luminescent color can be changed. 

[0022] (Example 6) Drawin g 6 is the chromaticity diagram showing the range of the luminescent 
color by the example 6 of this invention which can be designed. Among drawing, in F. the 
luminescent color range of a fluorescent substance and B show the luminescent color of blue 
LED, and T shows the color temperature of the luminescent color. In the above-mentioned 
example 5, by changing the class and variance of a fluorescent substance, it is possible to 
express the color inside the sector shown with a broken line, and the color of the large range in 
a chromaticity diagram can be taken out with this example. By this, the light source for lighting 
which was rich in fanciness can be acquired. 

[0023] (Example 7) The example 7 of this invention is shown in drawing 7 . The light emitting 
device 1 is mounted on the substrate 2. and housing of a luminescence module is made from the 
matter of translucency so that light can be taken out. The afterglow nature matter is distributed 
by the liquid 4 of inactive and translucency inside the luminescence module. As afterglow nature 
matter. Sr4 aluminum14025:EuDy is used, for example. What is necessary is just to excel from 
the convection current of a liquid, and a diffusion time, although the afterglow time amount of 
this matter is about 1 0ms or more as shown in drawing 8 . Since the afterglow matter absorbs 
light near the light emitting device 1. is spread to the location distant from the light emitting 
device 1 and reradiates the light, the brightness difference within a field of a luminescence side 
becomes small. Moreover, since afterglow matter which was illustrated here is fine particles, light 
is diffused and the brightness difference within a field of a luminescence side becomes small 
further. Which structure stated in the example of this invention may be used for the combination 
of the substrate used here, a light emitting device, a frame, and a lens. 
[0024] (Example 8) The example 8 of this invention is shown in drawing 9 . In the above- 
mentioned example 7. the part which is has tubed and close [ of a liquid ] is the structure where 
the light emitting device 1 is mounted in the pars basilaris ossis occipitalis, as shown in drawing 
10 , box-like [ thin ] is sufficient as the tubed part 9 — long and slender, as it carries out and is 
shown in drawing 1 1 — being cylindrical . In the base 10 supporting the tubed part 9, stability 
can be increased by containing components with the large weight of a power unit etc. A liquid is 
heated while exciting the afterglow nature matter, if a light emitting device 1 emits light. It goes 
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up. it is cooled by deexcitatlon and coincidence and the liquid heated and excited descends. 
Since such circulation arises, it seems that the whole cylinder emits light. This example is 
applicable to an indicator or stand lighting. 

[0025] (Example 9) In the above-mentioned example 7 or 8, the matter which a liquid is made to 
distribute is only good to even scatter about light again. For example, the particle of a silica etc. 
should just be distributed. Since the rate by which forward scattering is carried out changes with 
the sizes of this particle when the luminescent color of LED is monochrome, it is possible to 
control luminous intensity distribution by this. Which structure stated in the example of this 
invention may be used for the combination of the substrate and light emitting device which are 
used by this example, a frame, and a lens. 

[0026] (Example 10) The example 10 of this invention is shown in drawing 12 . A liquid 4 is made 
to distribute the matter which absorbs wavelength other than the luminescent color of a light 
emitting device 1 in this example. Temporarily, when a liquid 4 is transparent and colorless, 
outdoor daylight is reflected in the reflector 1 1 around a light emitting device 1 at the time of 
putting out lights of a light emitting device 1. and a surface of light source looks bright. When 
using this LED lighting system for a signalling lamp, an annunciator, etc.. and outdoor daylight is 
strong, it may seem that the LED lighting system is emitting light. Conventionally, in what carried 
out the mold of the LED using resin, it is coloring resin and such a phenomenon has been 
avoided. It is the means used in the display unit in order to raise contrast. 

[0027] So. in mixing of the luminescent color of two to four colors, at this example, it mixes into 
a liquid with the structure of an old example, the goods, i.e., the color, which penetrates only this 
luminescent color. [ monochrome or ] The same operation as the case of above-mentioned resin 
coloring is expectable with this. If resin is colored, fading by outdoor daylight, especially 
ultraviolet rays. etc. will arise, but if sufficient quantity of the liquid circulates in the case of a 
liquid, most effects of fading will be lost. This is the same as the principle which prevents 
deterioration degradation by the photochemical reaction by the light from a light emitting device. 
[0028] (Example 11) The example 1 1 of this invention is shown in drawing 13 and drawing 14 . In 
this example, the liquid which distributed the fine particles of light-scattering nature is used. The 
black dot drawn into drawing and a liquid 4 shows the fine particles of light-scattering nature. 
Here, let the specific gravity of fine particles be a thing larger enough than the specific gravity of 
a liquid 4. Furthermore, a light emitting device 1 is arranged in the focal location of a lens 5 using 
a lens 5. 12 is a body of equipment and 13 is a power source etc. The lanthanum of such 
structure is considered. If this lanthanum is placed calmly, as shown in dramng, !^^ , the fine 
particles of light-scattering nature precipitate, a liquid 4 will become transparence and the light 
from a light emitting device 1 will be condensed with a lens 5. On the other hand, since fine 
particles will diffuse in a liquid 4 as shown in drawing 14 if vibration is given, the light from a light 
emitting device 1 is scattered about, and a condensing operation of a lens 5 does not fully 
function, but the diffused light is acquired. Even if the specific gravity of the fine particles used 
here uses a thing lighter than the specific gravity of a liquid, it can acquire the same 
effectiveness. 

[0029] (Example 12) In this example, in the example 11 shown in dr aw ing 13 and drawing 14 . it 
replaces with the fine particles of light-scattering nature, and the liquid which distributed the 
fine particles which have wavelength conversion nature is used. The black dot drawn into 
drawing and a liquid 4 shows the fine particles which have wavelength conversion nature. Here, 
let the specific gravity of fine particles be a thing larger enough than the specific gravity of a 
liquid. Furthermore, a light emitting device 1 is arranged in the focal location of a lens 5 using a 
lens 5. The lanthanum of such structure is considered. If this lanthanum is placed calmly, as 
shown in drawing 13 , the fine particles of wavelength conversion nature precipitate, a liquid 4 
will become transparence and the luminescent color from a light emitting device 1 itself will be 
obtained. On the other hand, since fine particles will diffuse in a liquid 4 as shown in drawi^^^^^^^^^^ if 
vibration is given, wavelength conversion of a part of light from a light emitting device 1 is 
carried out, and the original light and a mixed light are obtained. Even if the specific gravity of 
the fine particles used here uses a thing lighter than the specific gravity of a liquid, it can 
acquire the same effectiveness. 

[0030] (Example 1 3) The example 1 3 of this invention is shown in drawing 15 and dr^ng 1 6 . In 
this example, in the above-mentioned example 1 1. the specific gravity of fine particles and a 
liquid fully differs, and it is characterized by forming the part 1 4 by which excessive fine particles 
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are contained. Here, let the specific gravity of fine particles be a thing larger enough than the 
specific gravity of a liquid. Since excessive fine particles will precipitate and the light from a light 
emitting device 1 will not be scattered about if the body 12 of equipment is carried out 
longitudinally as shown in drawin g 15 , it is condensed with a lens 5 and beam light is obtained. 
On the other hand, since an assembly and the light from a light emitting device 1 will be 
scattered on the perimeter of a light emitting device 1 by fine particles if the body 12 of 
equipment is carried out every width as shown in drawing 16 . a condensing operation of a lens 5 
does not fully function, but the diffused light is acquired. Thereby, the diffused light and 
condensing can be chosen according to the direction on which light equipment is put. Even if the 
specific gravity of the fine particles used here uses a thing lighter than a liquid, it can acquire 
the same effectiveness. 

[0031] These examples are realized as plug socket plug type and charge-type a lanthanum for 
emergencies etc.. as shown in drawing 1 7 and drawin g 1818 . In drawing 13 - drawin g 1 6 . 1 3 is a 
power supply section including a charge circuit etc.. and serves as the stowage of the plug blade 
1 5 shown in drawing 1 8 . Moreover, in the case of the operation gestalt which gives vibration, 
small vibrator may be contained. 

[0032] (Example 14) In an example 12, the specific gravity of the fine particles which have 
wavelength conversion nature, and a liquid fully differs, and if the part by which excessive fine 
particles are contained is prepared, since the existence of a wavelength conversion operation 
can be chosen according to the direction on which the light source is put, a light color can be 
chosen. Although an operation explanatory view when the specific gravity of fine particles is 
heavier than the specific gravity of a liquid is shown in drawin g 15 and drawin g 16 , even if the 
specific gravity of the fine particles used here uses a thing lighter than a liquid, it can acquire 
the same effectiveness. 

[0033] (Example 1 5) In examples 1 1 and 1 2. two or more matter with which specific gravity 
differs is distributed in a liquid. For example, as one fine particles, it has a wavelength conversion 
function, and while using what has larger specific gravity than a liquid, it has a light-scattering 
function as other fine particles, and what has specific gravity smaller than a liquid is used. During 
vibration, when a light emitting device is blue LED and the fine particles which have a wavelength 
conversion function are fluorescent substances stated in the example 5, if it becomes the white 
diffused light and vibration stops, when it becomes the blue diffused light by precipitate of a 
fluorescent substance and the fine particles of light-scattering nature come floating after that, a 
liquid will become transparent and will change to blue condensing. 

[0034] (Example 1 6) The example 1 6 of this invention is shown in drawing 19 and drawing 20 . As 
fo'' drawing 19 , drawin g 20 shows the condition at the time of an elevated temperature at the 
time of ordinary temperature. The black dot drawn into drawing and a liquid 4 shows the fine 
particles which have wavelength conversion nature or optical diffusibility. Since the specific 
gravity of a liquid 4 changes with temperature, using change of ambient temperature, the 
temperature change of a light emitting device 1 , and the device (a heater and cooling system) in 
which temperature is changed positively, it can be made to be able to distribute in a liquid, or it 
can settle the fine particles of above-mentioned wavelength conversion nature, and the fine 
particles of optical diffusibility, and can change a light color and luminous intensity distribution. 
[0035] For example, if the fluorescent substance of the wavelength conversion nature from the 
blue used in the example 5 to yellow is distributed in a liquid, and ambient temperature goes up, 
since the temperature of a liquid will also go up and the specific gravity of a liquid will become 
small, the specific gravity of a fluorescent substance becomes large relatively, and becomes a 
precipitate inclination. Consequently, luminescence of a cool color more bluish than the low time 
of ambient temperature is obtained. When ambient temperature is low, this reverse and yellow 
light increases and it becomes warm color. The lighting system from which a light color changes 
automatically is obtained with ambient temperature by this. 

[0036] (Example 1 7) The example 1 7 of this invention is shown in drawing 21 and drawing 22 . 
Covering with transparent 1 6. the part into which 1 7 has water repellence. and 1 8 are bottom 
plates among drawing. The space between covering 1 6 and a bottom plate 1 8 is filled up with the 
liquid 4. Moreover, two or more light emitting devices 1 are mounted in the inside of the 
substrate 2 which serves as a side plate. In this example, green LED is used as a light emitting 
device 1. and the liquid and transparence liquid which distributed the fluorescent material 
changed into white from green are mixed. If water repellence is shown to the liquid which 



JP.2001-036148,A [DETAILED DESCRIPTION] 



distributed the fluorescent material which some transparent coverings 16 17 change into white 
from green, it will separate into white and green naturally and this plate will emit light. The 
indicator which emits light in green on a white ground, and emits light in white etc. to a green 
tract of land is realizable with this. If the filter of each color is used, the separation effectiveness 
of a color can be heightened. 

[0037] (Example 18) The example 18 of this invention is shown in drawing 23 - drawing 25 . The 
front view when drawin g 23 removing a lens plate and seeing a substrate and drawing 24 are the 
sectional views about the A-A'B-B in condition that sectional view [ about a line ] and drawing 
25 equipped with lens plate' line in the condition of having equipped with the lens plate. In this 
example, a dashboard 19 is formed between the lens plate 6 and a substrate 2 in the structure of 
an example 2. A dashboard 19 consists of a part which contains a light emitting device 1 
between them, and a part which does not contain a light emitting device 1 . The light equipment 
of this example is used for what is installed perpendicularly like a bracket. The warm liquid 4 
which absorbed heat from the light emitting device 1 goes up the part divided with the dashboard 
19 containing a light emitting device 1. and the liquid 4 which radiated heat descends other parts. 
By this, the smooth flow of a liquid 4 arises and the cooling effect increases. 
[0038] (Example 19) The example 19 of this invention is shown in drawing 26 . The substrate 2 
which mounted the light emitting device 1 is installed in the pars intermedia of housing 20. and 
the liquid 4 with which the warm liquid 4 was cooled in the front face passes along a tooth back 
by this example. Thereby, the smooth flow of a liquid 4 arises and the cooling effect increases. 
This light source is also used for what is installed perpendicularly like a bracket. 
[0039] (Example 20) The example 20 of this invention is shown in drawing 27 . By this example, in 
the structure of the above-mentioned example 19, it attaches in raise of the basic wage rate, 
i.e., a head-lining side etc.. and the case where it uses for the instrument which illuminates a 
lower part is stated. As shown in drawing, in the substrate 2 which mounted the light emitting 
device 1. a through hole 21 is formed near the part where the light emitting device 1 is mounted. 
By this, as an arrow head shows, the liquid 4 heated by the light emitting device 1 can carry out 
waste heat to the tooth-back side of a substrate 2 by circulating the surroundings easily. 
[0040] (Example 21) The example 21 of this invention is shown in drawing 28 . In this example, in 
the above-mentioned example 1 9 or 20, in order to raise further the waste heat effectiveness 
from the liquid 4 which turned to the tooth back of a substrate 2. a radiation fin 22 is formed in 
the tooth back of housing 20. 

[0041] (Example 22) The example 22 of this invention is shown in drawin g 29 . In this example, in 
the above-mentioned example 19 or 20. in order to raise further the waste heat effectiveness 
from the liquid 4 which turned to the tooth back of a substrate 2, it is characterized by forming 
Peltier device 23 in housing 20. The heat sink of Peltier device 23 is prepared in an instrument 
tooth back, and waste heat is carried out by turning the exoergic section of Peltier device 23 
outside. Moreover, in order to gather the effectiveness of this ** RUCHIE component 23, 
attaching a radiation fin in the exoergic section of Peltier device 23 further is also considered. 
[0042] (Example 23) The example 23 of this invention is shown in drawin g 30 . In this example, in 
the above-mentioned example 1 9 or 20. in order to raise further the waste heat effectiveness 
from the liquid 4 which turned to the tooth back of a substrate 2, a heat exchanger 24 is formed 
as a means to cool a liquid 4. A refrigerant is introduced from the exterior, a heat sink is 
prepared into the liquid of light equipment, and heat exchange is performed. By the case where 
much LED lighting fitting arranges and is used, the gestalt of this operation is suitable, when the 
instrument is embedded. In addition, it is possible as a similar means to use a heat pipe etc. 
[0043] (Example 24) The example 24 of this invention is shown in drawing 31 . In this example, 
the radiator 26 for heat dissipation is arranged to the air duct 25 near head lining. Usually, 
lighting fitting is installed near head lining in many cases. On the other hand, the air duct is also 
installed in head lining in many cases. There is always flow of air in the interior of this duct. The 
lighting module using LED is very small, and since making thinly is possible, as shown in drawing 
31 . making as some air ducts 25 is possible. In this case, the radiator 26 of the radiation fin 22 
which was stated in the above-mentioned example, or a heat exchanger 24 can be formed in the 
duct 25 interior. By this, it can consider as very compact lighting fitting on appearance. 
Moreover, if a draft switch 27 is formed and the fiow of air is lost in order to prevent overheating 
accident when the ventilation in a duct stops, lighting fitting will be made to switch off or dim. 
This draft switch 27 can be used not only an avoid accident but in order to actually control 
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ON/OFF of lighting fitting. The example described here can be used for not only an air duct but 
cooling water, piping of the refrigerant for air-conditioning, etc. 

[0044] (Example 25) The example 25 of this invention is shown in drawing 32 . In some the 
above-mentioned examples, the liquid which has cooled the substrate 2 in the light emitting 
device 1 list stopped at the interior of a lamp module, and was carrying out waste heat using 
housing 20 and the radiation fin 22 of a lamp module, the heat exchanger 24. etc. On the other 
hand, in this example, the liquid inside a lamp module is pulled out to the exterior, and it is 
considering as the structure which prepares a heat exchanger etc. outside and is cooled. For this 
reason, by the lamp module of this example, it has structure which formed a liquid drawer and 
the connectors 28 and 29 for drawing in in housing 20. This example is suitable when putting in 
order and using many lamp modules. Furthermore, by forming the switch which detects a flow of 
a liquid like an example 24, even if possible [ in ON/OFF actuation of the lighting from 
remoteness ] in preventing overheating accident, it is good. 

[0045] (Example 26) The example 26 of this invention is shown in drawin g 33 . In this example, 
about the thing of an example 1 9 or similar structure, the matter of afterglow nature is 
distributed in a liquid 4, and a photo detector 30 is formed in the tooth back of a substrate 2 etc. 
This photo detector 30 is acting as the monitor of the luminous intensity, and it changes the 
magnitude of the current passed to a light emitting device 1 by the control circuit 31, or duty 
ratio so that luminous intensity may become fixed. Although light emitting devices 1 are ambient 
temperature and aging and luminescence reinforcement changes, in the light equipment for 
lighting, it is called for that the flux of light does not carry out long duration change. Therefore, it 
is desirable to control luminescence reinforcement by the means expressed here actively. 
[0046] Although the photo detector was put on the part by the side of an LED component side 
and such control was performed conventionally, with this conventional technique, only the 
information about a nearby light emitting device that the photo detector is placed will be 
acquired. Moreover, if components other than a light emitting device are mounted in a 
luminescence side, a design will become difficult on the balance of luminescence and luminous 
intensity distribution. According to the example described here, the monitor of the average 
luminescence reinforcement of all light emitting devices can be carried out, and, moreover, there 
is no need of mounting components in a luminescence side. 

[0047] (Example 27) In the above-mentioned example 26, although the afterglow nature matter 
was distributed in the liquid, since it is the purpose to lead light to the background of a substrate 
etc., the particle of light-scattering nature may be distributed. For example, the particle of a 
silica and colloid can be used. Moreover, what is necessary is just to paint the housing inside of 
a lamp module in white. 

[0048] (Example 28) When the luminescence reinforcement which carried out sensing becomes 
below constant value by the above-mentioned example 26 or 27, the life of a light emitting 
device or the purport which is failure is displayed. Or the signal which tells that is emitted. The 
signal is transmitted by the data line, for example, a centralized control is made to be carried 
out. 

[0049] (Example 29) The wing for agitating a liquid is attached in the interior of the lamp module 
described until now. A liquid is agitated by this and cooling is promoted. 

[0050] (Example 30) It considers as the structure which the lamp module described until now 
rotates. An internal liquid is agitated because the whole rotates. This can be especially carried 
out easily, when it is the decorative lighting which the muscle of light moves. 
[0051] (Example 31) In a lighting system which was stated in the example 8, the particle which 
scatters about or changes [ wavelength ] light is scattered to a liquid for two or more minutes. A 
liquid is agitated with a screw or air bubbles. The decorative illumination with which a liquid 
moves is possible, shining in various colors by this. It is as having stated until now that heat 
dissipation is promoted by migration of this liquid. 
[0052] 

[Effect of the Invention] According to this invention, by having been immersed in the liquid with 
which a light emitting device has translucency with insulation and inactive, the cooling effect of a 
light emitting device increased and effectiveness and a life improved. Moreover, degradation by 
thermal stress was lost. Moreover, degradation by resin coloring like before etc. was also lost. 
Furthermore, various functions can be given now by distributing various matter, such as 
wavelength conversion nature, afterglow nature, and light-scattering nature, and mixing in a 
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[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view of the example 1 of this invention. 
[ Drawin g 2] It is the sectional view of the example 2 of this invention. 
[ Drawin g 3] It is the sectional view of the example 3 of this invention. 
[Drawing 4] It is the sectional view of the example 4 of this invention. 

[Drawing 5] It is the property Fig. of the wavelength conversion matter used for the example 5 of 
this invention. 

[Drawing 6] It is the chromaticity diagram showing the range of the luminescent color by the 

example 6 of this invention which can be designed. 

[ Drawin g 7] It is the sectional view of the example 7 of this invention. 

[ Drawin g 8] It is the decay characteristic Fig. of the afterglow nature matter used for the 

example 7 of this invention. 

[ Drawin g 9] It is the perspective view showing the basic configuration of the example 8 of this 

invention. 

[Drawing 10] It is the perspective view showing one modification of the example 8 of this 
invention. 

[Drawing 1 1] It is the perspective view showing other modifications of the example 8 of this 
invention. 

[ Drawing 12 ] It is the sectional view of the example 10 of this invention. 

[D rawing 13 ] It is a sectional view at the time of the standing of the example 1 1 of this invention. 

[Drawing 14] It is a sectional view at the time of vibration of the example 1 1 of this invention. 
[Drawing 15] It is a sectional view at the time every length of the example 13 of this invention. 
[Drawing 16] It is a sectional view at the time every side of the example 13 of this invention. 
[Drawing 17] It is the perspective view seen from the transverse-plane side of the example 1 3 of 
this invention. 

[ Drawing 18] It is the perspective view seen from the tooth-back side of the example 1 3 of this 
invention. 

[ Drawing 19 ] It is a sectional view at the time of the ordinary temperature of the example 16 of 
this invention. 

[Drawing 20] It is a sectional view at the time of the elevated temperature of the example 1 6 of 

this invention. 

[Drawing 21] It is the perspective view of the example 1 7 of this invention. 
[ Drawin g 22 ] It is the sectional view of the example 1 7 of this invention. 

[ Drawin g 23] It is a front view when removing the lens plate of the example 18 of this invention, 
and seeing a substrate. 

[ Drawing 24 ] It is a cross-sectional view in the condition of having equipped with the lens plate 
of the example 18 of this invention. 

[Drawing 25] It is drawing of longitudinal section in the condition of having equipped with the lens 
plate of the example 1 8 of this invention. 

[Drawing 26] It is the sectional view of the example 1 9 of this invention. 
[ Drawin g 27 ] It is the sectional view of the example 20 of this invention. 
[Drawing 28 ] It is the sectional view of the example 21 of this invention. 
[Drawing 29 ] It is the sectional view of the example 22 of this invention. 
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[Drawijng_30] It is the sectional view of the example 23 of this invention. 
[ Dra wing 31] It is the sectional view of the example 24 of this invention. 
[Drawing 32] It is the sectional view of the example 25 of this invention. 
[Drawing 33] It is the sectional view of the example 26 of this invention. 
[Description of Notations] 

1 Light Emitting Device 

2 Substrate 

3 Frame 

4 Liquid 

5 Lens 

6 Lens Plate 
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■5. ccr. i«9*jc©ibfi«. «?»©J:tfiJ: 9 4>+^«c:A: 
tofcCi-r-S. 01 5{c^rJ:5«:. Jgg:*:ftl 2% 



t-A3t*sff6ti-S. — SI 6«:in-rJ:^K:. SIS 

[003 1 ] cti^cymmmit. mtf. la 1 7&o*ia 

;i:ffl7>^»si-iL'-rii3i-r-So ®i3-0i6«:*j 
c>-c. 13 «3EmiHiis^4^«fmjissi5-c* 0 , mi Sic 
^•r^i 5©jRiWSiJ*«tart,>i. ssb*-^* 

[0032] (Ilifi«^l 4) HJSfi^l 2{C*Jt,^-C. SSS 

a* jW?^ S C i tr 5 . f9»OJtS36«i««:©ltS<t 

•3 «>fil^ti-&©ffffl5tt?«ia?:0 1 5 i0 1 6 fCTK-r*^. 

«>l5»©?am*tf S C i -C * 4 . 

[0 03 3] ( 1 5 ) HSiW 1 1 . 12{c*5t,> 

•5«>J:l:S*i:'c#C»*>©*flai.»-S<!:«{C, ffe©if&»:iO 
■C> *l5cSL«fi64Wl.. jR**J:»3ti:tS*i/jN3t,»4>©* 

W^-5)m*i|IS6«^5-ra-^/cm3te<*-C*.Si«^. lift 
J:0»felfc3ti/j:0. ^©f*. 76l5(SLtt©l9«i*it?#± 

3&J4ciK:j:o. ismiawifto. ireai*'^tsc<t 

[0 0 34] (iUfiPill 6) ai 9&C;fS2 0{<:2|i»BJ 
©Hififi^l 6^^^. Bll 9»mM^. @2 o»?aiS^ 

4©itSWSS«:J:o-C^<t-r4©-C. mmw^(D^ 

it. 1 ©as^ffc. asKj«:iaa=6^{b3ii-6 

tt©t&(*-?>J(£ffi;l5(i4©«&(*4?8tf*4ifc^|il 3 -ti-Zc 0 . * 

[0035] m^u. sessc^s rfflc»/c«ei7!p6iia'^ 

t£fS«l^{c;&:4. C©IS«. @IB@S©ffil>^:»J:>}«> 
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[0 03 6] («SfiWl 7) S2 1RC?02 2K:2|E%qB 

(ommmimn-r. a*, i 6«2i«**^-!-> i? 
ijssi 8©ra©^ra{c«^(*4*53t«sn-rc»6. * 

4»-«rffll»n«. fe©^S8?am*l8[a?>SCi*i-C^6. 
[0 03 7] (SSf6«a|l 8) H2 3-02 5(C:*:|^I8© 
20 j|Jfi«?lll 8?:^n-ro 02 3»U>X«*9{OJ1-UrS« 
4mfc i # ©iE®a . 0 2 4 » U > Xfi*SI« L /fct^.?l 
V<DA-A' ifii{COl>r©»rBa. a2 5{iU>XSS: 

SI«L</ctfc®r©B-B' iSK:-^i,»-c©»fffi0-c**, 

3*^fi«-C». «fi0l2©«jg{C*Jt»-C, U>X«6i 

sg2©ra{cftwsi 9 4a:ws. ft^ffii 9«. *© 

6 -5 . 3fE|eSfifiaj©5ejS^B{3:. h f© 

J:'>cc. gii:ccis®3nsfc©Kffl(,»6. 
30 1 9-c{±«j6tifc8c^*±si/. jssaL?t««J4«-e© 

[0 03 8] (||5fit?91 9) H2 6«:2|i:^l«©ll«fi«^l 
9*5^-r. 3|s^«60l|-C«, ^3R-7^1*ll«0/c»«2 
*-'^■^;i?>^'2 0©tfirag|5{ct9:HU-c. ®*n,»?S«:4*J 
Btrffi?:. ?^*PSn/c?K(*4*J«B«:fflSJ:^{C-r4. C 

tijcto. ?B[i*4©xA-X)5c8iEn*s^i;. i^nmifi 

g3n'5 4>©{CffiC>-S. 
40 [003 9] (^«^2 0) B2 7{C2»:^|g©9gt6«n92 
O^TH-r. *||Jfi«?!|t?». ±j^©^mi 9©«®{C*j 

-c. ^^^i©iiji$n-cc>-5e^©ififii«csji:A:2 
^ 1 t^i*^nfc«» 4 2 ©Wffifflfltcjs 

[0 04 0] (ilSfie92 1 ) S2 8«:2ts^?^©IUSt^2 
50 1 ^JSW-CH. J:a$©llife0II 1 9 X» 2 0 {C 
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H«:|6l±3i±Sft:J?>{C. >'N'i?i^>i<2 0©WffifC]SJ6ft7 
^>22*Slt!t*>©-C*4. 

[0 04 1 ] (^1^2 2) 02 g(C2|c^lS(D^^2 

2 4^-ro ±iaE©3life{SIl 9X«20fc 

*Jl>r. S«2©WffiK:@-,/£:?Rf*4*^P,©J^J»^* 

2 3?r^WSC<i:*«Fl»i-ri. SaWBUc^^U^** 
^=•2 3©GR^a5*l9:W. ^^l'^x5S^2 3©^SP*^1■ 
ffllJ^C|BJWSCi{CJ;^)m-r*o tfc. C©-«;l'5^x^ 
^2 3©«l|^%±tfSfc«>K:. '<-»U^x5R^-2 3©l6» 

[0 04 2] (IIS60II2 3) S3O«C*^IB©||ig0(2 
3*^-r. *^J6««|-r«. ±jS©^t»fl 9X»20{C 
fcl^r, SS2®WSK:|5Io/cvtft4*i6©Jffi^S(l*?: 
M{C|^±3i±Sfc«{>{C. fflEft:4«r^#ifl-r-2>^a<i:t-C. 
«eX»S2 4*89;»fcfc©-r*5. J1-S|l*>eJ*j«**A 

[0 04 3] (je5fiC«l2 4) 03 l{C2|s:ji?B©j|JfeC«I2 

4*^-r. 2|s*asfi»i-c». ?$#^t3e©xr h 2 5 cc 

iS3»ffl©^i?x-;&2 6*ffigbfcfc©-c*?.. ji:^. 

S©-r, H3 1 CC^-rJr^K:, XT5'i'h25©— SUi 
^■CfP»3 3Z=t?C<!:*SDl«6-r*^. C©t|^. B?rjS©*JS 
J: ^ -/ > 2 2 2 4 ©5 

SCi*i-CtS, */c> 73— K%©i§IM*l#jfcb 
/cti^jilSl*jSft*g*±^SfcJ{){C. gUE;^ 5- 5^2 7 
^SSW-C. ^©aKn7!»<i5lf<&*iK. JlRISS**m*I* 
-S. c©®Ji;^ 2 7 a. *iW;5r± 
/cWCJQ: < . llfig«:fi5ISS=B:©0 N/O F F *$ljffll-r S 

h/<£W-C?i<> ^*^^iaffl?#«©KfiP!6c£'{c4>ffll,> 

[0 04 4] (JiaS0«2 5) 03 2«:3t:^?B©*i&M2 
5?:5j^-r. i>ra©»o*i©3|J60!|f«, mtS^l-l^U^ 
(CSS2 ^^^Un^^SEmi^ >7'*s;':x-;b©(^9gp 
■7>:7'*i;a-;u©/>>i;i;>^2 0-?»i6SSSl7 
-/>2 2. «a^lftg2 4*^*ffll.>TI^Lro>yic. C 

ntcJti/r. *lfe5gt»(-ew, 5>y-=ei^;x-^i.©F«3gp© 
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#ji*ffl©34«-^^f-2 8. 2 9*iS:Wfc«igK:^ct,t: 

?R{*©S£«l?:l^toT-5>xw' -j/g^-^iSiW^CiKiJrO. ift 
?^ift*Ei5±OfcO. S/c, jiR|!!P6©RSW©0N/0 

F F«iff*pifi6K:ur 4>m^. 

[0 04 5] (9111012 6} 03 3(C3|s:j%|^©||t&^ 2 

10 ^©CCotir. S?*4it'tCJS5fct4©igj»*^t!c3-a-. a 
«2©1tffiitci'K:. 53(^^3 0 *3S:» 4. C©«3fejR 
^3 0«> 3e©?SS4*-»-L/r*i»3> ^(OmWfi— 
S{C^cSJ:^{c. S(|{IBl|iIK3 ltcj:OI65l£^^^l{cS£-r 

^iR-? 1 «. jiHss-^iS^^ik-c. ^^m.m'^it 
[0 046] fie*«. L E Dmmmm<D-^<x.^^m^ 

20 4gc»r. c©J:^i^c$iJiai*?f-5rt,>/c*i. c©tie3RS^ 

^^Jii(ii-©spa**^-r^<i:. i5*©>'-!7>:^ 
:^r©^^fe*^^©^i^e^J^l:^?»a**^^^-t?ir. l- 
[0047] (3es6«2 7 ) ±^(Dmmm2 era, « 

(cai< Ci*5Bftfj-C*^©-C. 7l£mtt©Si^?:^«ft3 

30 •&-c*>^t,n i^';*©aitti-^-^. 3E3-f F^ffl 

[0 04 8] (jlifi0!l2 8) ±M©j|«SCT2 6X«2 7 

4. *SC»W. *©g5r»l6)-i±4<i-^*#l"r.2.. -e©<i 

[0049] (j|iS(?l2 9) £:n*-C{ca'</c7>:;^* 
40 5^»-;V©rt8|5{C. jK<*«^^Sfc»©ggffi%Bi«5# 

ws. cnccjro-c, m»immti. ^mifim&sti 
i>. 

[0050] immm^o) cnt-cici^^fc'yyrf^ 
[005 1 ] (.mmms I) mmm8-cm^ftj:':>tj:m 
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[0052] 

m 1 ] *^?«©iisfifi»i 1 (mmm-cibi, 

[02] *^ig<DSI«S«S|2«D»f®0r*^, 

[04] ^§m<ommm4<!ymmm-ci)i. 

[05] ^|&l»<D^«iM5(cmi''^iS^SK!»S<D4$f£ 

0-? 

[06] :^^mo)mmme k i sis^tfecDisti-nitmH 20 
[07] *^^©liiSt^7©Wiffi0r*^o 

[08] *l6g^©^«fi«l7fCffl(,^Sg|:Jl£tt^M©}^!^ 
[09] :4c^q^(D^%098(DS3fcHtllS«^-rj^0-C«> 

[010] :^^m<omMm8<D — po^w^^-rm 

0-c*s„ 

[011] :f:^m<Dmmm8<Dm(D^mm=s:ir-rmmm 

■C*S. 30 

[012] *^H^<D3is6«ai 1 0 (Dmmm-c$>i>o 

[013] :4z^^CD^ti«q 1 1 (D«a^CD»rffi0'C^ 
[014] :^¥^m<DmmM 1 1 <Ojll(il^(D»rffi0-C«> 
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[015] 2fEis^<D^«^ 1 so^tm^momrnm-ct} 
[016] ^%^cr>iiti09 1 3<omm.^m<Dmmm'c& 
[017] 4cigii9<D9i%0!i 1 BoiEmmif'^mcsmm 
[018] :4c»i^<DiiM0!i 1 3<Dmsmiii^ibmcimm 

[019] :2|si:^l^<D||%#l 1 6 CD^@NK!:>»rS07« 
[020] 3is:^K<D^0!l 1 6 <Dll6Um<D«i^-CS> 

[02 1] :^Bm<ommm 1 7©i«a0-c*^. 

[02 2] >f:»^c[>9l;$&«^ 1 7C9»rB0'r«>«. 
[02 3] *^BJ(DSIJgfia| 1 8<DU>X««ri^L-C»« 
4mfcitr©iEBD0-C*S. 

[02 4] *l6i?8©Jfete0!ll 8©U>X«i?£i^Lfc« 

^r©M»rffi0-c*s. 

[02 5] 1 8®U>Xffi*il«U/ct^ 

jS-C<D«t»rffi0r*4. 
[02 6] :*:^B«©3IJfe^ 1 9 ©»fffi0-C*So 
[02 7] 2fc^BjCD||Sg{«2 O©»rE0-C*S, 
[02 8] :*:^IB©SiaSfl»l2 1 ©WrM0-Cab*. 
[02 9] ;|i:%l9Oll£i0i|2 2(D»rffi07%.&. 
[03 0] :^B^<Dmmm2 3©»r®0r*S„ 
[03 1 ] :4c*B9©IIJfi0«2 4©»rffi0-C*S. 
[03 2 ] :$:^>9i©9li&^2 5©»rli0-C&^. 
[03 3] *^WO*66l«2 6©Wrli0-C*S, 
[^#©SiW] 

1 j^*3R^ 

2 mm. 

3 

4 

5 U>X 

6 U>X« 
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[07] 
4 



[08] 



[012] 



n 



1 2 1 



[017] 





10 100 1000 
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1 2 
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